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Exercise is receiving substantial and 
 increasing attention as a potential treat-
ment for depression. Despite the many 
positive meta-analytical findings and 
recommendations of some guidelines to 
incorporate exercise as a treatment for 
depression (National Institute for Health 
and Clinical Excellence, 2009), most clini-
cal trials have significant methodological 
flaws that limit the generalizability of their 
findings (Daley, 2008; Rethorst et al., 2009). 
Furthermore, recent meta-analyses show 
that, when only robust clinical trials are 
included, the effects of exercise are “mod-
erate at best” or statistically insignificant 
(Rimer et al., 2012).
Similarly, four recent, robust, ran-
domized controlled trials (RCTs) have 
failed to find any antidepressant effects 
of exercise: the DEMO (Krogh et al., 
2009), DEMO II (Krogh et al., 2012), 
TReatment with Exercise Augmentation 
for Depression (TREAD) (Trivedi et al., 
2011), and TREAD-UK (Chalder et al., 
2012). The DEMO trial (Krogh et al., 2009) 
compared aerobic exercise, anaerobic exer-
cise, and relaxation (control) groups; after 
4 months of intervention, no differences 
in depressive symptoms, as assessed by the 
Hamilton scale for depression (HAM-D17) 
(Hamilton, 1967), were found between the 
groups. Subsequently, the DEMO II trial 
(Krogh et al., 2012) compared aerobic 
exercise and stretching (control) groups; 
after 3 months, the authors found reduc-
tions in HAM-D17 scores in both groups 
but failed to find differences between the 
groups. In both studies, the authors con-
cluded that exercise was as effective as pla-
cebo and had no biological antidepressant 
effects.
Corroborating the DEMO and DEMO II 
findings, the TREAD (Trivedi et al., 2011) 
found a non-significant trend (p < 0.06) 
toward a remission rate of 16 kcal/kg/
week for aerobic exercise versus 4 kcal/
kg/week for aerobic exercise (control) 
after 3 months of intervention. Lastly, the 
TREAting Depression with physical activity 
(TREAD-UK) (Chalder et al., 2012) evalu-
ated the cost-effectiveness of a strategy for 
promoting and increasing the physical 
activity levels of depressed patients in pri-
mary care. After 8 months, physical activity 
was shown to be an ineffective and more 
costly strategy than conventional primary 
care assistance and resulted in a non-cost-
effective strategy according to willingness-
to-pay thresholds.
Considering these recent results, the 
answer to the question “is exercise an effi-
cacious treatment for depression?” appears 
to be “No.” However, before this question is 
answered, some issues must be highlighted.
Similar to the findings regarding exer-
cise, several meta-analyses have shown that 
the benefits of antidepressants are “mini-
mal or non-existent,” as they are as effec-
tive as placebo. Other meta-analyses have 
shown that antidepressants are effective 
only in severe, but not in moderate or mild 
depression (Kirsch et al., 2008; Fournier 
et al., 2010; Khan et al., 2012). On the other 
hand, clinical practice and some qualita-
tive studies have revealed that both exer-
cise and antidepressants are effective in the 
opinion of patients (Searle et al., 2011) and 
mental health professionals (Martinsen, 
1994; Kirsch, 2008); these findings reveal 
a discrepancy between the views of health 
professionals and patients and the clinical 
findings.
There are some possible explanations 
for this discrepancy: (1) the heterogeneity 
of “depression” as a construct; (2) the psy-
chometric pitfalls of depression assessment 
scales; and (3) the possible interference of 
unspecific factors that could mask the bio-
logical effects of exercise.
Parker (2005) argued that the “major 
depression” concept classifies a heteroge-
neous group of patients who may have 
different, and sometimes opposite, clinical 
features and symptoms (e.g., insomnia or 
hypersomnia, weight loss or weight gain, 
and psychomotor retardation or psycho-
motor agitation) into on diagnosis. In the 
words of Parker, the major depression con-
struct “circumscribes a range of heteroge-
neous conditions, homogenizes them, and 
has come to be viewed as an entity.” This 
quote exemplifies the diagnoses of indi-
viduals with “clinical dyspnea” because 
such diagnoses are not informative because 
the individual may have asthma, pneumo-
nia, or a pulmonary embolus, and each 
condition requires a different treatment. 
Similarly, major depression may need a 
more finely focused diagnosis that requires 
greater explanatory power. The proposal of 
Parker is a new categorical-dimensional 
model that classifies three more finely 
focused diagnostic subgroups: psychotic 
depression, melancholic depression, and 
non-melancholic depression; these sub-
groups possibly have different biological 
backgrounds and may be responsive to 
different treatments. For more detailed 
information, see Parker’s works concerning 
a new categorical-dimensional construct of 
depression.
Another possible explanation for this 
discrepancy may be the low “effectivity” 
of the HAM-D17, which is the most used 
instrument in RCTs and was used in three 
of the recent studies of exercise (DEMO, 
DEMO II, and TREAD). Some studies have 
shown that this scale has several flaws, as 
assessed by classical (Bagby et al., 2004; Fleck 
et al., 2004) and modern psychometric tech-
niques, including Item response theory and 
Rasch analyses (Bagby et al., 2004). Based 
upon these studies, the HAM-D17 lacks uni-
dimensionality; furthermore, some items 
appear to be insufficiently  discriminative 
of different levels of depression, particu-
larly within the mild and moderate levels, 
although the HAM-D17s work for severe 
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 interpreted with caution. Exercise, along 
with other treatments for depression, has 
some issues because the instrument used 
to assess depression and the diagnoses of 
depression may lead to misunderstand-
ings. Thus, the DSM-V will most likely 
open new perspectives concerning diag-
noses of depression, and subsequently, 
the instruments used to assess depression. 
Although the initial adherence and com-
pliance with exercise programs are a great 
challenge, the use of cognitive and moti-
vational approaches and more flexible and 
comprehensive strategies of exercise may be 
useful in increasing and maintaining a the 
exercise of depressed patients.
RefeRences
Bagby, R. M., Ryder, A. G., Schuller, D. R., and Marshall, 
M. B. (2004). The Hamilton Depression Rating Scale: 
has the gold standard become a lead weight? Am. J. 
Psychiatry 161, 2163–2177.
Blumenthal, J. A., Smith, P. J., and Hoffman, B. M. (2012). 
Opinion and evidence: is exercise a viable treatment 
for depression? ACSMs Health Fit. J. 16, 14–21.
Callaghan, P., Khalil, E., Morres, I., and Carter, T. 
(2011). Pragmatic randomised controlled trial 
of preferred intensity exercise in women living 
with depression. BMC Public Health 11:465. doi: 
10.1186/1471-2458-11-465
Chalder, M., Wiles, N. J., Campbell, J., Hollinghurst, S. P., 
Searle, A., Haase, A. M., et al. (2012). A pragmatic ran-
domised controlled trial to evaluate the cost-effective-
ness of a physical activity intervention as a treatment for 
depression: the treating depression with physical activ-
ity (TREAD) trial. Health Technol. Assess. 16, 1–164.
Daley, A. (2008). Exercise and depression: a review of 
reviews. J. Clin. Psychol. Med. Settings 15, 140–147.
Dunn, A. L., Trivedi, M. H., Kampert, J. B., Clark, C. G., 
and Chambliss, H. O. (2005). Exercise treatment for 
depression: efficacy and dose response. Am. J. Prev. 
Med. 28, 1–8.
Fleck, M. P., Chaves, M. L., Poirier-Littre, M. F., Bourdel, 
M. C., Loo, H., and Guelfi, J. D. (2004). Depression in 
France and Brazil: factorial structure of the 17-item 
Hamilton Depression Scale in inpatients. J. Nerv. 
Ment. Dis. 192, 103–110.
Fournier, J. C., Derubeis, R. J., Hollon, S. D., Dimidjian, 
S., Amsterdam, J. D., Shelton, R. C., et al. (2010). 
Antidepressant drug effects and depression severity: 
a patient-level meta-analysis. JAMA 303, 47–53.
Hamilton, M. (1967). Development of a rating scale for 
primary depressive illness. Br. J. Soc. Clin. Psychol. 6, 
278–296.
Jakobsen, J. C., Hansen, J. L., Storebo, O. J., Simonsen, E., and 
Gluud, C. (2011). The effects of cognitive therapy versus 
‘no intervention’ for major depressive disorder. PLoS 
ONE 6:e28299. doi: 10.1371/journal.pone.0028299
Khan, A., Faucett, J., Lichtenberg, P., Kirsch, I., and Brown, 
W. A. (2012). A systematic review of comparative effi-
cacy of treatments and controls for depression. PLoS 
ONE 7:e41778. doi: 10.1371/journal.pone.0041778
Kirsch, I. (2008). Antidepressant drugs ‘work,’ but they 
are not clinically effective. Br. J. Hosp. Med. (Lond.) 
69, 359.
depressed inpatients refused to participate 
in the study, and, of these 46, 40 stated they 
had low interest in exercise.
Moreover, the in DEMO II trial, patients 
attended a mean 13.5 and 12.5 of 36 sessions 
of aerobic exercise and stretching, respec-
tively. In an attempt to increase adherence/
compliance, Trivedi et al. (2006b) suggested 
that a more flexible program based upon 
energetic expenditure, without a fixed 
intensity (e.g., 70% maximum heart rate), 
may be more suitable and increase com-
pliance. For example, in the DOSE study 
(Trivedi et al., 2006a), patients in the exer-
cise groups completed 72% of the sessions. 
In another recent study, Callaghan et al. 
(2011) showed that women that exercised 
“as recommended by national guidelines” 
attended 6 of 12 sessions (50%), while the 
group that had exercised at the “preferred 
intensity” attended 8 of 12 sessions (66%), 
resulting in a mean increase of 2/12 ses-
sions. In the TREAD (Trivedi et al., 2011) 
study, the low and high dose groups had 
mean adherences of 99.4 and 63.8%, 
respectively. These three studies show that 
more flexible strategies may be an interest-
ing alternative that may increase adherence 
and compliance compared to conventional 
strategies (e.g., 30 min at 70% of maximal 
heart rate).
Two interesting papers propose some 
practical suggestions to initiate and sustain 
exercise and physical activity in depressed 
patients. One is a paper from Seime and 
Vickers (2006) that suggests some practical 
strategies including the following: promote 
discussions related to what activities “would 
benefit your patient most based upon his/her 
symptoms” in terms of pre-preferences and 
personal barriers that prevent the patient 
from beginning or maintaining exercise, and 
share with patients an easily accessible brief 
overview of recommendations for physi-
cal activity that could include the guideline 
recommendations for public health and the 
dose-response relationship demonstrated by 
Dunn et al. (2005). Moreover, Blumenthal 
et al. (2012) suggested that exercise profes-
sionals should become more familiar with 
the principles of motivational interview-
ing, a well-researched approach to promot-
ing behavioral change, and the “seven tips” 
for patients.
In summary, recent negative find-
ings concerning the use of exercise as a 
treatment for depressed patients must be 
levels of depression (Santor and Coyne, 
2001). According Salum et al. (2011), the 
HAM-D17 is like an “industrial thermom-
eter being used to measure a temperature of 
a baby.” Interestingly, antidepressants have 
higher efficacy in severe, compared to low 
or moderate, depression (Kirsch et al., 2008; 
Fournier et al., 2010). Furthermore, some 
preliminary results show that exercise is also 
effective as a complementary treatment of 
severely depressed inpatients (Knubben 
et al., 2007; Schuch et al., 2011).
Finally, exercise has many factors that 
“compose” the exercise session but are not 
exercise per se. For example, when a patient 
exercises in a group setting, or even in the 
company of health professionals, the result-
ant social support and attention may have 
an important role, especially in light depres-
sion. A similar effect occurs in structured 
psychotherapies studies, in which non-
structured interventions (placebos) effi-
cacies similar to structured interventions 
(Jakobsen et al., 2011).
Before a final judgment is made, clini-
cal trials using exercise as a treatment for 
depression must be carefully analyzed. 
Furthermore, meta-analyses show that 
exercise has similar efficacy as other stand-
ardized treatments for depression including 
some antidepressants and some psycho-
therapies. Thus, exercise may not be more 
efficacious than conventional treatments; 
however, it is not less efficacious.
On the other hand, exercise has other 
issues that deserve more attention: the 
initial acceptance and compliance/adher-
ence. Two of the major difficulties of the 
use of exercise as a treatment for depressed 
patients are the initial acceptance of and 
compliance/adherence to exercise regimens. 
For example, two weaknesses of the DEMO 
II trial are the limited number of patients 
included and the low compliance with the 
exercise sessions.
In the DEMO trial, of 390 possible 
patients recruited, 100 refused to partici-
pate. In the DEMO II trial, the patients’ 
inclusion had to stop due to “lower refer-
ral than anticipated.” Second, the authors’ 
initial sample size tests showed that 85 
subjects in each group were necessary, but 
after the recruitment phase and an addi-
tional 12 months of recruitment, they had 
just 56 subjects in the aerobic exercise group 
and 59 in the stretching group. Lastly, in our 
study (unpublished data), 46 of 96 severely 
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